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Low Order WFS Architecture TS

WBS Element Number:
3.1.2.2.9
Work Package Lead:
Stephan Kellner
Work Package Participants:
Stephan Kellner, Ralf Flicker

1. Work Scope

WBS Dictionary Entry: 
Consider the cost/benefit and technical maturity of MEMS-based correction within the LOWFS, using MOAO control techniques.  Include consideration of additional metrology systems required, if any.  Compare with cost/benefit of MCAO system to provide tip/tilt star sharpening.  Complete when LOWFS requirements and sky coverage estimates have been documented.

Requirements: 
Some modifications to the scope of 3.1.2.2.9 have been made, which tie in with corresponding modifications in 3.1.2.2.10 (cf. that WSPS). Modifications in 3.1.2.2.9 include:

· Include WFS type (SH vs PYR) in performance/cost TS

· Resulting sky coverage will not be estimated initially in this TS. The WFS architectures are here compared on a 1-on-1 basis, under the assumption that whichever performs the better at a given NGS magnitude will provide the greater sky coverage. In a second iteration, the results of 3.1.2.2.9 may be fed into TS 3.1.2.2.10 and numerical sky coverage values estimated, to be presented at m5. For m4, sky coverage will be estimated solely by TS 3.1.2.2.10.

2. Inputs:
Sources for this TS include:
· Turbulence model based on the NGAO proposal, June 2006 (from CN-M2), and baseline system parameters imported from benchmark science cases (key observing scenarios) as reported in Section 14, Appendix: Wavefront Error Budget, same document.
· TS report 3.1.2.2.1 (MOAO vs MCAO) consulted for MOAO/MCAO and MEMS related cost estimates.
· CAOS simulation package for adaptive optics, cf. Cabrillet et al., “Modeling astronomical adaptive optics: I. The Software Package CAOS,” MNRAS 356(4), 1253 (2005).
3. Products:
Deliverables of this TS include:

· Performance estimation of (a single) LOWFS comparing SH and PYR, as a function of NGS brightness, sensing wavelength, degree of HO image sharpening (whether by MOAO or MCAO)

· Cost estimates pertaining to architectural design choices

· Viewgraphs and presentation of initial results at NGAO mtg#4, and final results written up as KAON report.  

4. Methodology:
The performance estimation of SH/PYR WFS will be carried out using the CAOS AO simulation package, programmed in the IDL environment. This is a modular AO application builder, which includes software modules for SH and PYR WFS that can be used as-is for NGAO LOWFS modeling. A full-blown high-order LGS system will not be simulated here, but its effect on the off-axis PSF will be emulated by a custom module, in order to produce a realistic PSF on the LOWFS. MEMS and MCAO related costing estimates will take as a starting point the ground already covered in TS 3.1.2.2.1 (MCAO vs MOAO).
5. Estimate of effort:
The first iteration of this analysis that does not include sky coverage calculations is estimated at ~120 hours. The SEMP allowance of 160 hours appear to be sufficient for this task, potentially also including a second iteration that produces new sky coverage estimates for a few selected control points that correspond to relevant output results from the first part of the study.
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�This planning sheet should be prepared and approved prior to performing significant work on an NGAO WBS element. The purpose of this process is: 1) to ensure common expectations between the WBS element lead, WBS element participants and the NGAO Executive Committee, and 2) to ensure that WBS elements are performed in an efficient and effective manner.  This form should be completed prior to the completion of the smaller of 40 hours or 10% of the total planned effort on the WBS element.
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